We report the use of combined spinal-epidural analgesia during labour in three parturients with moderately severe mitral stenosis. In each case, rapid analgesia was achieved using intrathecal fentanyl 25 µg without major haemodynamic changes. Maintenance analgesia was then established gradually using a dilute epidural infusion of bupivacaine 0.1% and fentanyl 0.0002%, with the avoidance of large or rapid boluses of local anaesthetic. Supplementary analgesia in the latter stages of labour was provided using slow epidural boluses of fentanyl, with or without a low concentration of bupivacaine, which was sufficient to allow controlled instrumental deliveries. We conclude that combined spinal-epidural analgesia is a useful technique for providing analgesia and maintaining haemodynamic stability in parturients with mitral stenosis.
Mitral stenosis is the most frequent cardiac valvular disease seen in pregnancy 1 . The importance of a team approach to the management of these patients has been emphasized, and judicious use of epidural analgesia as part of the management of labour has been recommended 1, 2 . Combined spinal-epidural analgesia (CSEA) is a relatively new analgesic method which has potential advantages in the parturient with heart disease3. We describe the use of CSEA in the management of labour and delivery in three parturients with mitral stenosis.
CASE 1
A 41-year-old woman, gravida 4, para 1 (G 4 P 1 ), with a history of chronic rheumatic heart disease, was admitted with spontaneous onset of labour at 40 weeks gestation. Echocardiography had shown her to have mixed valvular disease, with a predominant lesion of mitral stenosis (valve area 1.5 cm 2 ). She admitted to dyspnoea on walking up stairs, but had otherwise been well during pregnancy. On transfer to the labour ward cervical dilatation was 1 cm, she had regular painful contractions and gave a verbal numerical pain score of 7-8 (0=no pain, 10=worst imaginable pain). Arterial pressure was 130/80 mmHg and heart rate was sinus rhythm at 85.min -1 between contractions. There were basal crepitations in both lung fields but she was not dyspnoeic. given. The infusion was increased to 8 ml.h -1 after four hours and to 12 ml.h -1 after eight hours. Maximal dermatomal level of block assessed using ice was T5. Two doses of fentanyl 25 µg were given epidurally to augment analgesia when cervical dilatation was 9 cm but no boluses of local anaesthetic were required. Elective forceps delivery of a 3.2 kg infant was performed after approximately 11 h. Apgar scores were 8 (1 min) and 9 (5 min), umbilical arterial cord blood gas analysis showed pH 7.30, PCO 2 4.28 kPa, PO 2 4.76 kPa and umbilical venous cord blood gas analysis showed pH 7.38, PCO 2 3.84 kPa, PO 2 6.15 kPa. Frusemide 20 mg was given intravenously in divided doses and oxytocin 10 IU was infused over 15 minutes after delivery. Antibiotics were given for bacterial endocarditis prophylaxis. Throughout labour and delivery the patient remained haemodynamically stable. Maintenance intravenous fluids were infused at 83 ml.h -1 . A metaraminol infusion was prepared to treat hypotension, but was not required. Invasive monitoring was continued for 24 hours after delivery and the patient was discharged home after three days.
CASE 2
A 34-year-old woman, G 6 P 2 , presented with a diagnosis of mitral stenosis and mild tricuspid and aortic regurgitation secondary to chronic rheumatic heart disease. Closed mitral valvotomy had been performed 10 years previously, followed by balloon dilatation two years previously. Echocardiography showed the mitral valve area to be 1.1 cm 2 . Digoxin 0.125 mg daily had been prescribed for atrial fibrillation and was continued through the pregnancy. She reported a reduction in exercise tolerance from six to two flights of stairs, but had been otherwise well during pregnancy. She was admitted at 40 weeks gestation with spontaneous onset of labour. Cervical dilatation was 2 cm and she had regular painful contractions. Her arterial pressure was 130/60 mm Hg and her pulse was irregular with a rate of 70 to 80.min -1 between contractions. After establishing monitoring, including direct arterial and CVP measurement, CSEA was performed without intravenous preloading. Although not assessed formally on a scale, the patient's pain was markedly reduced within 15 to 20 minutes of injection of intrathecal fentanyl 25 µg and no major haemodynamic changes occurred. The fetal heart rate trace remained normal. Epidural infusion of bupivacaine 0.1% and fentanyl 0.0002% was started at 6 ml.h -1 and subsequently increased to 8 ml.h -1 and then 10 ml.h -1 . Two doses of fentanyl 25 µg were given epidurally when cervical dilatation was 5 cm, but no boluses of local anaesthetic were required. After 10 hours, a 3.1 kg infant was delivered by elective vacuum extraction. Apgar scores were 9 (1 min) and 10 (5 min), umbilical arterial cord blood gas analysis showed pH 7.35, PCO 2 5.25 kPa, PO 2 3.12 kPa and umbilical venous cord blood gas analysis showed pH 7.37, PCO 2 4.93 kPa, PO 2 3.54 kPa. Frusemide 20 mg and oxytocin 10 IU were given by slow intravenous injection after delivery and antibiotics administered for bacterial endocarditis prophylaxis. There were no adverse haemodynamic changes throughout labour and delivery and the prepared metaraminol infusion was not required. The postpartum course was uneventful.
CASE 3
A 39-year-old woman, G 2 P 1 , with mitral stenosis (valve area 1.4 cm 2 ) secondary to chronic rheumatic heart disease, was admitted in spontaneous labour with cervical dilatation 1 cm and regular, painful contractions. She complained of the recent onset of orthopnoea but had had no reduction in exercise tolerance and had been otherwise well during pregnancy. Monitoring and CSEA technique were as described in the previous two cases. Good analgesia was obtained from intrathecal fentanyl 25 µg without adverse haemodynamic effects. The fetal heart rate trace remained normal. Epidural infusion of bupivacaine 0.1% and fentanyl 0.0002% was started at 6 ml.h -1 and subsequently increased to 12 ml.h -1 . She received supplementary epidural doses of fentanyl 50 µg when cervical dilatation was 2 cm, 10 ml of bupivacaine 0.125% and fentanyl 0.0005% when cervical dilatation was 4 cm and 7 ml bupivacaine 0.1% and fentanyl 0.0002% when cervical dilatation was 8 cm. All epidural boluses were given in slow incremental doses over 10 to 20 minutes and did not cause a decrease in arterial pressure. After 14 hours, a 3.3 kg infant was delivered by elective vacuum extraction. Apgar scores were 9 (1 min) and 10 (5 min), umbilical arterial cord blood gas analysis showed pH 7.29, PCO 2 6.66 kPa, PO 2 1.88 kPa and umbilical venous cord blood gas analysis showed pH 7.33, PCO 2 5.64 kPa, PO 2 2.69 kPa. Frusemide 20 mg and oxytocin 10 IU were given by slow intravenous injection after delivery and antibiotics administered for bacterial endocarditis prophylaxis. Vasopressors were not required. The postpartum course was uneventful.
DISCUSSION
Physiological changes associated with increased metabolic demands can lead to functional deteriora-tion in women with mitral stenosis who become pregnant. This is exacerbated in labour when pain, bearing-down and autotransfusion can lead to tachycardia, elevations of pulmonary vascular resistance and increases in central blood volume, all of which may be poorly tolerated. Successful management of parturients with mitral stenosis depends on a multidisciplinary approach and is facilitated by early referral to the cardiology and anaesthesia teams and the use of preoperative echocardiography to delineate the valvular lesion before formulation of a delivery plan.
As part of the management of parturients with mitral stenosis, epidural analgesia has been recommended to avoid the deleterious effects of severe pain 1, 2 . It is particularly important to avoid paininduced tachycardia, because this may cause a severe decrease in cardiac output by reducing diastolic filling time in the presence of limited flow rate through the stenotic mitral valve. In addition, epidural analgesia facilitates a controlled second stage, this often being shortened by the elective use of vacuum extraction or outlet forceps. Epidural analgesia decreases plasma catecholamine concentrations and attenuates the increase in cardiac output seen in the labouring parturient.
However, epidural analgesia has potential disadvantages. Rapid onset of epidural blockade may cause a sudden reduction in systemic vascular resistance. As well as potentially compromising uteroplacental perfusion, marked reductions in systemic vascular resistance can cause compensatory tachycardia leading to a reduced cardiac output. Therefore, we chose to use CSEA in our patients in an attempt to minimize the risk of haemodynamic instability. Intrathecal injection of fentanyl provided rapid initial analgesia without adverse haemodynamic effects. This enabled analgesic maintenance to be established gradually using an infusion of a dilute bupivacaine-fentanyl mixture, with the avoidance of large or rapid boluses of local anaesthetic. Epidural infusions have been shown to be associated with a lower incidence of hypotension compared with intermittent top-ups 4 . Thus we anticipated that sympathetic block and potential haemodynamic changes were likely to be of slow onset and amenable to controlled and titrated management. In the event that hypotension did occur, we prepared an infusion of metaraminol, in preference to ephedrine which can cause tachycardia. As an alternative, phenylephrine would also have been suitable, but this is not available in Hong Kong.
In the latter stages of labour, supplementation of the epidural infusion was required in each of our patients. This was achieved using slow epidural boluses of fentanyl with or without a low concentration of bupivacaine. In all cases, this method was sufficient to allow a controlled instrumental delivery. If analgesia had been insufficient for delivery, we planned to add a pudendal block rather than increase the concentration of local anaesthetic boluses. After delivery, oxytocin was given slowly in order to minimize reflex tachycardia. In the early postpartum period, patients with mitral stenosis are at risk of developing pulmonary oedema precipitated by autotransfusion from the contracting uterus. This may be exacerbated by the cessation of epidural analgesia and the return of sympathetic vascular tone.
Although it may be the practice in some units to continue epidural analgesia in the early postpartum period, the practice in our unit is to discontinue epidural analgesia after delivery and to give patients a small dose of frusemide. We observed minimal haemodynamic changes after intrathecal injection of fentanyl. However, there have been previous reports of decreases in arterial pressure in parturients given fentanyl and other lipophilic opioids intrathecally in labour 5, 6 . In general, these changes have been mild and may be the result of relief of labour pain allowing an elevated arterial pressure to return to normal, rather than from a direct haemodynamic effect 5 . This is supported by a study showing that intrathecal fentanyl did not cause significant haemodynamic changes in non-labouring parturients 7 .
We monitored the haemodynamic status of our patients by monitoring ECG, CVP and direct arterial pressure. Although a pulmonary artery catheter may have provided more information, placement has potential complications and their value is controversial. We reserved placement of a pulmonary artery catheter for clear indications such as evidence of pulmonary congestion, and this did not occur in our patients.
We began the epidural infusions without a preceding test dose. An adrenaline-containing test dose may have caused tachycardia and an intrathecal bolus of local anaesthetic may have caused hypotension. Instead, we relied on close observation for signs of local anaesthetic toxicity after commencing the infusion and maintained a low threshold for resiting the catheter. An alternative approach may have been to use an air 8 or fentanyl 9 test dose, although we chose to omit these because of lack of experience with them.
In summary, we found that combined spinalepidural analgesia using intrathecal fentanyl followed 525 CASE REPORT by dilute bupivacaine-fentanyl epidural infusion, was a useful technique for providing analgesia and maintaining haemodynamic stability in parturients with mitral stenosis. Although our patients had only moderately severe disease (mitral valve area 1.1 to 1.5 cm 2 ), the principles of the technique should also apply to patients with more severe disease.
